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I- REAL PARTY IN INTEREST 

The real party in interest is Celgard Inc., the assignee of 
record in the instant application. 

XX- RELATED APPEALS AND INTERFERENCES 

There are no related appeals or interferences- Applicants 
note that this is the same case that was the subject of Appeal No- 
2004-2240 which was remanded to the Examiner. See Related 
Proceedings Appendix on page 13 . 

XXI. STATUS OF TEE CLAIMS 

A* Claims 1, 16, and 19 are rejected under 35 U.S.C. 102(b) as 
being anticipated by JP 11-169676. 

B. Claim 2 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over JP 11,169676 in view of U.S. Patent No. 3,186,832 
{ n Afancusi *) . 

C. Claims 17-18 are rejected under 35 u.s.c. 103(a) as being 
unpatentable over JP 11,169676 in view of U.S. Patent No. 4,961,760 
("Caskey") . 
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D. Claims 4-5 are rejected under 35 U.S-C. 103(a) aa being 
unpatentable over JP 11,16967s in view of U.S. Patent No. 4,800,019 
{"Bikson") . 

E. Claims 21, 24 and 27 are rejected under 35 U.S-C. 103(a) as 
being unpatentable over JP 11,169576 in view of Applicant's 
Admitted Prior Art. 

P. Claims 22 and 23 are rejected under 35 U.S-C 103(a) as 
being unpatentable over JP 11,169676 in view of in view of 
Applicant's Admitted Prior Art in further view of Bxkson. 

G. Claims 25 and 26 are rejected under 35 U.S-C. 103(a) as 
being unpatentable over JP 11,169676 in view of in view of 
Applicant' 3 Admitted Prior Art in further view of CasJcey. 

H. Claims 1-2, 4-5, and 19 are rejected under 35 U.S-C- 103(a) 
as being unpatentable over Mancusi in view of Bikson. 

I. Claims 1-2, and 19 are rejected under 35 U.S.C, 103(a) as 
being unpatentable over Mancusi in view of JP 11,169676. 



4 - 



PAGE 4/58 * RCVD AT 511512006 10:41:28 AM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-2/21 > DNIS:2738300 * CSID:704 927 0485 ■ DURATION (mm-ss):17-28 



Mfly-15-E006(M0N) 10:38 HAMMER & HflNF, PC (FflX)70d 927 0485 P. 005/058 

J, Claims 4 and S are rejected under 35 TJ.S-C- 103(a) as being 
unpatentable over Mancusi in view of JP 11,169676 and in further 
view of Biksotx. 

K. Claims 16-18 are rejected under 35 U-S-C- 103(a) as being 
unpatentable over Mancusi in view of Bikaon in further view of 
Caakey. 

L. Claims 16-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mancusi in view of JP 11,169676 and in further 
view of Caskey. 

M. Claims 21 and 27 are rejected under 35 U.S.C, 103(a) as 
being unpatentable over Mancusi in view of JP 11,165676 and in 
further view of Applicant's Admitted Prior Art. 

sr. Claims 22-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mancusi in view of JP 11,169676 and in further 
view of Applicant's Prior Art and Bikson. 

0. Claims 24-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Mancusi in view of JP 11,169676 and in further 
view of Applicant's Prior Art and Caskey. 
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P. Claims 1-2, 4-5 r 16, and 18-19 are rejected under 35 U.S.C. 
103(a) as being unpatentable over U.S. Patent No. 5,284,584 
( n #uajag"'J in view of Mancusi and in further view of Bikson. 

Q. Claim 17 is rejected under 35 U.S.C- 103(a) as being 
unpatentable over Huang in view of fttencusi and in further view of 
Bxkson and Caskey. 

R. Claims 21-24 and 26-27 rejected under 35 U.S.C, 103(a) as 
being unpatentable over Huang- in view of Mancuei and in further 
view of Bikson and Applicant's Admitted Prior Art, 

S. Claims 25 is rejected under 35 U.S.C, 103(a) as being 
unpatentable over Huang in view of Wancusi and in further view of 
Sikson, Applicant's Admitted Prior Art, and Casicey. 

Claims 1-2, 4-5, 16-19, and 21-27 are the subject of this 
appeal. Claims 3, 20, and 28 are canceled- Claims 6-15 are 
withdrawn from consideration in view of a restriction retirement - 

IV. STATUS OF AMENDMENTS 

No Amendment was made after the final rejection based on the 
new grounds for rejection. 
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V- SUMMARY OF THE CLAXMEP SUBJECT MATTER 

The following is a concise explanation of the subject matter 
defined in independent Claims 1 and 21. 

The instant invention, according to Claim l f is a method of 
making a hollow fiber membrane contactor- (Specification, Page 4, 
Lines 12-13) . The method of making a hollow fiber membrane 
contactor, according to Claim 1, includes the following steps: (1) 
winding a hollow fiber fabric around a center tube; (2) first 
potting the fabric and the tube together; (3) forming thereby a 
unitized structure; (4) placing the structure into a shell; (5) 
second mold potting the structure into a space between the 
structure and the shell; and (6) forming thereby a cartridge. 
(Specification; Page 7, line IS to Page 18, Line 25) - 

The instant invention, according to Claim 21, is a method of 
making a hollow fiber membrane contactor- (Specification, Page 4, 
Lines 12-13) . The method of making a hollow fiber membrane 
contactor, according to Claim 21, includes the following steps: (1) 
winding a hollow fiber fabric around a center tube to a diameter of 
at least six inches; (2) bead potting the fabric and the tube 
together; (3) forming thereby a unitized structure; (4) placing the 
structure into a shell? (5) mold potting the structure and the 
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shell together by injecting a potting material into a space between 
the structure and the shell; and (6) forming thereby a cartridge. 
(Specification; Page 7, line 16 to Page a, Line 25? and Page 9, 
lines 8-n) . 

VT. GttCTONP'S OF REJECTION TO BE REVIEWED ON APPEAL 

Claims 1, IS, and 19 are rejected under 35 U.S.C. 102(b). 

Claims 1-2, 4-5, 16-19, and 21-27 are rejected under 35 U.S.C, 
103 (a) . 

Claims 1-2, 4-5, 16-19, and 21-27 are the subject of this 
appeal . 

VTI. ARGUMENT 

applicants note that in the Examiner's Answer the Examiner has 
acknowledged that: the (3) STATUS OP THE CLAIMS, (4) STATUS OP 
AMENDMENTS, (5) SUMMARY OF THE CLAIMED SUBJECT MATTER, (6) GROUNDS 
OP REJECTION TO BE REVIEWED ON APPEAL, (7) CLAIMS APPENDIX, are all 
correct. Further it is noted that Applicants provided a statement 
identifying (1) REAL PARTY IN INTEREST, (2) RELATED APPEALS AND 
INTERFERENCES . 
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Applicants note that there la no controversy on what the 
stated grounds of rejection are, the only issue in controversy is 
the Examiner's rejection of claims l r 16, and 19 under 35 U.S.C. 
102(b) as being anticipated by jp 11-169676, rejection of 
claim 2 under 35 tr.S.C. 103(a) as being unpatentable over JP 
11,169676 in view of U.S. Patent No. 5,186,832 ( "Mancusi "} , the 
rejection of claims 17-18 under 35 U.S.c. 103(a) as being 
unpatentable over JP 11,169676 in view of U.S. Patent Wo. 4,961,760 
("CasJcey") , the rejection of claims 4-5 under 35 U.S.C. 103(a) as 
being unpatentable over JP 11,169676 in view of U.S. Patent No. 
4,800, 019 ("Si/cson") , the rejection of claims 21, 24 and 27 under 
35 U.S.C. 103(a) as being unpatentable over JP 11,169676 in view of 
Applicant's Admitted Prior Art, the rejection of claims 22 and 23 
under 35 U.S.C. 103(a) as being unpatentable over JP 11,169676 in 
view of in view of Applicant's Admitted Prior Art in further view 
of Bikson, the rejection of claims 25 and 26 under 35 U.S.C. 103(a) 
as being unpatentable over jp 11,169676 in view of in view of 
Applicant's Admitted Prior Art in further view of CasArey, the 
rejection of claims 1-2, 4-5, and 19 under 35 U.S.C. 103(a) as 
being unpatentable over Memouai in view of Bikson, the rejection of 
claims 1-2, and 19 under 35 U.S.C. 103(a) as being unpatentable 
over Mancusi in view of JP 11,169676, the rejection of claims 4 and 
5 under 35 U.S.C. 103(a) as being unpatentable over Mancuai in view 
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of JP 11,169676 and in further view of Bikson, the rejection of 
claims 16-18 under 35 U,S.C. 103(a) as being unpatentable over 
Mancusi in view of Bxkson in further view of Caskey, the rejection 
of claims 16-18 under 35 U.S.C. 103(a) as being unpatentable over 
Mancusl in view of JP 11,169676 and in further view of Caskey, the 
rejection of claims 21 and 27 under 35 U-S.C. 103(a) as being 
unpatentable over Mancusi in view of JP n, 169676 and in further 
view of Applicant's Admitted Prior Art, the rejection of claims 22- 
23 under 35 U.S.C. 103(a) as being unpatentable over Wancusi in 
view of JP 11,169676 and in further view of Applicant's Prior Art 
and Bikson, the rejection of claims 24-26 under 35 U.S.C. 103(a) as 
being unpatentable over Mancusi in view of JP 11,169676 and in 
further view of Applicant's Prior Art and Caskey, the rejection of 
claims 1-2, 4-5, 16, and 18-19 under 35 U.S.C, 103(a) as being 
unpatentable over U.S. Patent No. 5,284,584 ("Huang"; in view of 
Mancusi and in further view of Bik9on r the rejection of claim 17 
under 35 U.S.C- 103(a) as being unpatentable over Huang in view of 
Mancusi and in further view of Bikson and Caskey, the rejection of 
claims 21-24 and 26-27 under 35 U.S.C 103(a) as being unpatentable 
over Huang in view of Mancusi and in further view of Bikson and 
Applicant's Admitted Prior Art, the rejection of claims 25 is under 
35 U.S.C. 103(a) as being unpatentable over Huang in view of 
Mancusi and in further view of Bikson, Applicant's Admitted Prior 
Art, and CasJcey, is correct. 
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In the instant application claims 1 and 21 are independent 
method claims ♦ These claims are unique because they teach a 
process of forming a hollow fiber membrane contactor utilizing two 
different potting steps. Specifically the hollow fiber fabric is 
wrapped around a center tube and the fabric and tube are potted 
together to form a unitized structure, first potting step. Then 
the unitized structure is placed into a shell and the shell and the 
unitized structure are potted to form a cartridge, second potting 
step. 

This process is not difficult, but it is unique in that it is 
not taught or anticipated by the prior art. Further, it solves the 
problem of potting shrinkage, which heretofore has gone 
unaddr essed . 

Claim rejections under 35 USC § 102(b) 

The Examiner has rejected claim 1 as being anticipated by JP 
11-169676 under 35 USC § 102(b). As stated in Applicant's appeal 
brief the black letter law is that to anticipate a claim a single 
source must anticipate all the elements of that claim. 

Now if one, of ordinary skill in the art, looks at claim one 
it starts out by reciting the steps of "winding a hollow fiber 
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fabric around a center tube". Looking at JP 11-169576 this 
reference fails to disclose a "hollow fiber fabric" and fails to 
disclose a "tube". Therefore the first step cannot be anticipated 
by the cited reference, as both the key elements of a "hollow fiber 
fabric" and a "tube 0 are missing. 

If one actually reads the cited reference, the English 
language translation is attached in the evidence appendix starting 
at page 27, one sees that this reference teaches the use of hollow 
fiber membrane bundles which comprise a bundle of 50 to 200 hollow 
fiber membranes. The hollow fiber fabric shown in Applicant's 
Figure 2 looks nothing like "4 Hollow fiber fabric bundle" of the 
prior art which is subsequently wound around itself, an not a core 
or tube, as set forth in paragraph 27, to form a rolled hollow 
fiber membrane bundle aggregate 13, This alone clear precludes 
this as a reference under 35 USC § 102 (b) - 

JP 11-169676 goes on to teach that after the rolled hollow 
fiber membrane bundle aggregate 13 is inserted in the container 1, 
the molds 14, IS are installed on both ends and the rolled hollow 
fiber membrane bundle aggregate 13, and are then potted. This is 
done once. This potting uses the rolled hollow fiber membrane 
bundle aggregate 13 taught by JP 11-169676, it does not include the 
tube or hollow fiber fabric of the instant invention. 
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Clearly cited reference JP 11-169676 fails to disclose a 
"tube" around which a "hollow fiber fabric" is wound. The 
reference JP 11-169676 only teaches a single potting and not two 
potting steps, therefore the rejection based on 35 USC § 102(b) is 
improper. The claims must be allowed. 

Claims 16 and 19 are equally allowable with claim 1. 

The Bxaminer has made numerous rejections to the dependent 
claims 2, 17-18 r 4-5, based on the assumption that underlying 
rejection to independent claim l from reference JP 11-16967S under 
35 USC § 102 tb) is proper. If claim i is not anticipated by this 
reference, no combination of this reference and any other reference 
under 35 USC § 103(a) is proper, and must be removed. 

With respect to the rejection of claim 21 as being obvious 
from JP 11-169676 under 35 USC § 102(b) in view of Applicants' 
Admitted prior art, this too is incorrect and must be withdrawn. 
As set forth above, in the rebuttal of the rejections based on 35 
USC § 102 (b) , the instant invention is not anticipated by this 
reference, therefore the addition of the feature that the hollow 
fiber fabric wound around a tube to a diameter of at least 6 inches 
is also distinct from this reference, 
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The Examiners rejections of dependent claims 24, 27, 22, 23, 
25, 26 are allowable over the primary reference JP 11-169676 and 
any subsequent secondary references. 

Claim rejections under 35 USC § 103(a) 

The Examiner's rejection as set forth in sections H, k, l, f, 
Q, R, S, of the Examiner's Answer of March 17, 2006, were all 
rejection that where remanded to the Examiner by the Board in a 
decision mailed on January 27, 2005. The rejections in H, K, L, 
all rejected the claims using Mancusi as the primary reference 
relied on* The rejections in sections F, Q, R, s all rejected the 
claims using Huang as the primary reference ajid Mancusi as the 
secondary reference relied on. In the original appeal brief filed 
by Robert H- Hammer, III, on January 28, 2004, over two years ago, 
attached as an appendix was the declaration of Charles Runkle. 
Applicant's note that the board unequivocally stated that: 
"Secondary considerations of obviousness, such as the Runkle 
declaration, when entered into the record, must be considered by 
the examiner." In the Supplemental Examiner's Answer mailed on 
March 29, 2005, the Examiner made no reference to the Runkle 
Declaration. In the Examiner's Final rejection mailed on July 28, 
2005, no mention was made to the Runkle declaration. In the 
Examiner's Answer mailed March 17, 2006, once again the Examiner 
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makes no mention of the Runkle declaration in blatant disregard of 
the Board of Patent Appeals and Inference's clear instruction. 

With respect to the objections outlined in sections H, K, L, 
P, Q, R, S, of the Examiner's Answer of March 17, 2006, the 
Examiner set forth that the main reference is either Maneusi or 
Huang, in section H with regard to claim 1 the Examiner avers 
Maneusi teaches two potting steps. The Runkle declaration refutes 
this. In section P with regard to claim 1 the Examiner avers 
Maneusi teaches two potting steps. The Runkle declaration refutes 
this. In Section R with regard to claim 21 the Examiner avers 
Maneusi teaches two potting steps. The Runkle declaration refutes 
this . 

Applicants note that the Runkle Declaration was made of record 
in Applicant's first Amendment of December 17, 2002. Applicant 
would like to point out to the Board that Charles J. Runkle was a 
named inventor in both the Maneusi et al reference, US patent 
5,186,832 and the Huang et al reference, US patent 5,284,584. As a 
named inventor in the prior art references, Mr. Runkle is uniquely 
qualified to comment on what is disclosed in these references. 
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Applicants note that Secondary considerations of obviousness, 
such as the Runkle declaration, when entered into the record, must 
be considered by the examiner. See Richardson- vicks Inc. v. Upjohn 
CO., 122 P. 3d 1476, 1483, 44 USPQ2d 1181, 1186 (Fed. Cir. 1997); 
see also Stratofl ex, Inc. v. Aeroouip Corp .. 713 F.2d 1530, 1538, 
218 USPQ 871, 879 (Fed. Cir. 1983). However, on this record, the 
examiner has not specifically addressed in the answer to 
appellants' declaration (mentioned both in the brief and the reply 
brief as noted above,- see the answer in its entirety) . The answer 
should reflect that appellants' arguments and any entered evidence 
relied upon were weighed against the examiner's evidence of 
obviousness. See In re Oetlker , 977 F.2d 1443, 1445, 24 USPQ2d 
1443, 1444 (Fed. Cir. 1992),- In re Piasecki . 745 F.2d 1468, 1472, 
223 USPQ 785, 788 (Fed. Cir. 1984); and In re Rinehart . 531 F.2d 
1048, 1052, 189 USPQ 143, 147 (CCPA 1976). 

Based on Applicants' arguments made in the original appeal of 
January 28, 2004, and the Appeal of January 5, 2006, along with the 
Declaration of Charles Runkle which was added into the record on 
December 17, 2002, Applicants respectfully request that the Board 
find that claims 1-2, 4-5, 16-19 and 21-27 are Patentable over 
Mancusi and Huang in view of Mancusi and allow these claims over 
the Examiner rejections in sections H, K, L, P, Q, R and S under 35 
USC § 103 (a) . 
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With respect to the Examiners rejections made in section I , J, 
M, N, 0 of the Examiner's Answer of March 17, 2006 , Applicants 
traverse. In these sections independent claims 1 and 21 stand 
rejected as being obvious from Mancusi in view of JP 11-169,676. 
In section I, with regard to claim l, the Examiner avers Mancusi 
teaches two potting steps. The Runkle declaration refutes this. 
In section M, with regard to claim 21, the Examiner avers that 
prior art teaches everything but the size feature. The Runkle 
declaration refutes this. 

Applicants assert that each and every independent claim 
(claims 1 and 21) is patentable over the Mancusi in view of JP 11- 
169,676* Therefore the dependent claims 2, 4-5, 16-19 and 22-27 
should be equally allowable therewith. 

QUESTION BEFORE THE BOARD 

Even though this Reply Brief and the Examiner's answer are 
both lengthy the questions in this case are simple and straight 
forward* 

First, if the Board reads independent claim l and looks at the 
cited reference attached in the appendix (Evidence appendix pages 
27-44) it should be clear the JP 11-169,676 fails to teach or 
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suggest a hollow fiber fabric, a tub or a second potting step. 
Without these features the instant invention cannot be anticipated 
by JP 11-169,676. If the instant invention is not anticipated than 
the claim rejections set forth in the Examiner's answer to 
dependent claims 2, 4, 5, 16-19 and 22-27 and independent claim 21 
should be equally allowable. This answers the Examiner's 
voluminous rejections in sections A-G. 

Second, if pending claims 1-2, 4, 5, 16-19 and 22-27 are 
anticipated by Mancusi and Huang in light of the declaration of M. 
Runkle entered into the record on December 17, 2002. Here it 
should be pointed out that on Pages 5 and 6 of this Board's REMAND 
TO THE E3CAMINER mailed on January 27, 2005, (Evidence Appendix 
pages 53-54) the board specifically pointed out to the Examiner 
that he had failed to mention this declaration or particularly 
address the Applicants' remarks concerning that declaration in the 
answer. Since the Mailing of the Board's Remand the Examiner has 
filed a Supplemental Examiner's Answer of March 8, 2005, a final 
ejection of July 2B, 2005, and an Examiner's Answer of March 17, 
2006, none of which address the Runkle Declaration (Evidence 
Appendix pages 45-47) that the Board requested the Examiner to 
address. Applicants believe that from Applicants' arguments made 
in the original appeal of January 28, 2004, and the Appeal of 
January 5, 2006, along with the Declaration of Charles Runkle which 
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was added into the record on December 17 , 2002 , that the rejection 
of all pending claims over Mancusi and Huang are improper (the 
Examiner's sections H-S) and must be overturned. 

Evidence Appendix 

Applicants note that the Declaration of Charles Runkle was 
made of record in this case as of December 17, 2002. This 
declaration should not be considered new matter. The Board's 
REMAND TO THE EXAMINER mailed January 17, 2005, is also of record, 
this REMAND should not be considered new matter. 

Conclusion 

In view of the foregoing, Appellants respectfully 
request that the rejection be overturned and that the instant 
application be allowed to proceed to issuance. 

Applicants respectfully request that since the first appeal 
was filed on January 28, 2004, and that the Examiner has already 
had three chances to address the Board's concerns, as set for in 
the REMAND TO THE EXAMINER of January 27, 2005, in the Examiner's 
Supplemental Examiner's Answer of March 8, 2005, a final ejection 
of July 28, 2005, and the Examiner's Answer of March 17, 2006, that 
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this Reply Brief and this Appeal be sent directly to the Board 
without further comment from the Examiner. 



Customer No* 29494 
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SERIAL NO. 09/851,242 
ART UNIT 1732 

VIII CLAIMS APPENDIX 

Listing of Claims : 

1. (Previously Presented) A method of making a hollow fiber 
membrane contactor comprising the steps of: 

winding a hollow fiber fabric around a center tube, 
first potting the fabric and the tube together, 
forming thereby a unitized structure, 
placing the structure into a shell, 

second mold potting the structure and the shell together 
by injecting a potting material into a space between the structure 
and the shell, and 

forming thereby a cartridge - 

2. (Original) The method of claim 1 wherein the first- 
mentioned potting being bead potting. 

3. (Cancelled) ^he - mot - he d— e^-el-a^rm 1 ^* - tt * n — tfoo —B <icQn& - 
mea - fc - i - oned ^ pottd - ng — bO " i - ng - mold --go^fe^ng ■ 

4. (Original) The method of claim 1 further comprising the 
step of heat-treating the cartridge . 
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5. (Original) The method of claim 4 wherein the heat- 
treating further comprises a first heat-treating and a second heat- 
treating, 

6. (Withdrawn) A hollow fiber membrane contactor comprising; 
a unitized structure comprising 

a center tube, 

a hollow fiber fabric wound around said tube, and 
a first potting material joining together said 
fabric and said tube; 

a shell; and 

a second potting material joining together said structure 
and said shell, 

7. (Withdrawn) The contactor of claim 6 wherein said 
structure having a diameter of six (6) inches or more, 

8. (Withdrawn) The contactor of claim 6 further comprising 
end caps located at end portions of said shell, 

$. (Withdrawn) The contactor of claim 6 wherein the first 
potting material and the second potting material are the same. 
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10. (Withdrawn) The contactor of claim 6 wherein the potting 
material is selected from the group consisting of thermosetting 
materials and thermoplastic materials. 

11. (Withdrawn) The contactor of claim 10 wherein the 
thermosetting materials are selected from the group consisting of 
epoxy and polyurethane . 

12. (Withdrawn) The contactor of claim 10 wherein the 
thermoplastic materials are selected from the group consisting of 
polyolefins and polyurethanes. 

13. (Withdrawn) The contactor of claim 5 further comprising a 
fabric spacer, said spacer adapted for maintaining said fiber of 
said fabric in a uniform and spaced apart fashion. 

14. (Withdrawn) A system of contactors for degassing a liquid 
comprising at least two contactors coupled together, one said 
contactor being the contactor of claim 5. 
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15. (Withdrawn) The system of claim 14 wherein said structure 
having a diameter of S inches or greater. 

16. (Previously Presented) The method of claim 1 wherein 
potting further comprises the first or the second potting with a 
material selected from the group consisting of thermosetting 
materials and thermoplastic materials. 

17. (Previously Presented) The method of claim 16 wherein the 
thermosetting material being selected from the group consisting of 
epoxy and polyurethane. 

18. (Previously Presented) The method of claim 16 wherein the 
thermoplastic material being selected from the group consisting of 
polyolefins and polyurethanes . 

19- (Previously Presented) The method of claim 1 wherein 
placing the structure into a shell further comprises centering the 
structure in the shell. 

20. (Canceled) Sfee-ffl»fc feod - of - el alm - l - whorc - ln - po t . fc - i - n g-fe&e 
otrueturo aod - frhe oh <hlr l -~ frogcthc - r furtheaxtompri - ses - i - njcetin g-a 
pe- t<d - ng - ma ' tca f j ^- l -~ into a - apaee bet w een thc ^ g fe- riactuape -a nd - t - he o hejrl^ 
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21* (Previously Presented) A method of making a hollow fiber 
membrane contactor comprising the steps of: 

winding a hollow fiber fabric around a center tube to a 
diameter of at least six inches, 

bead potting the fabric and the tube together, 

forming thereby a unitized structure, 

placing the structure into a shell, 

mold potting the structure and the shell together by 
injecting a potting material into a space between the structure and 
the shell, and 

forming thereby a cartridge. 

22. (Previously Presented) The method of claim 21 further 
comprising the step of heat-treating the cartridge. 

23. (Previously Presented) The method of claim 22 wherein the 
heat-treating further comprises a first heat-treating and a second 
heat -treating _ 

24. [Previously Presented) The method of claim 21 wherein 
bead or mold potting further comprises using a material selected 
from the group consisting of thermosetting materials and 
thermoplastic materials, 
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25. (Previously Presented) The method of claim 24 wherein the 
thermosetting material being selected from the group consisting of 
epoxy and polyuretheme - 

26. (Previously Presented) The method of claim 24 wherein the 
thermoplastic material being selected from the group consisting of 
polyolefins and polyurethanes- 

27. (Previously Presented) The method of claim 21 wherein 
placing the structure into a shell further comprises centering the 
structure in the shell. 
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IX Evidence Appendix 

1* English Translation from Kokai Patent Application, Hll-169676 

TRANSLATION FROM JAPANESE 

(19) Japan Patent Office 

(12) Kokai Tokkyo Koho (A): Official Gazette for Kokai Patent Applications 

(11) Japanese Patent Application Kokai Publication No.: Hll-169676 

(43) Kokai Publication Date; 29 June 1999 

(51)IntCl. G Identification No.: Fl 

B 01 D 63/04 B 01 D 63/04 

63/00 500 63/00 500 

65/00 65/00 
Examination request: Not requested 
Number of claims: 9 OL (7 pages) 



(21) Application Filing No.: H9-3396S1 

(22) Application Filing Date: 10 December 1997 

(71) Applicant: 000003160 

Toyobo, Co., Ltd. 

2-2-S Dojima Harna, Kita-ku, Osaka-shi, Osaka-fu 

(72) Inventor: Icbinari Marui 

Toyobo Co,, Ltd., Research Center 

2-1-1 Katata, Otsu-shi, Shiga-kcn 
(72) Inventor: Akio Kumano 

Toyobo Co., Ltd., Research Center 

2-1-1 Katata, Otsu-shi, Shiga-ken 
(72) Inventor: Hiroichi Matsui 

Toyobo Co., Ltd*, Research Center 

2-1-1 Katatn, Otsu-shi, Shiga-ken 
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(54) [Title of the Invention] 

Hollow fiber membrane module and a manufacturing method thereof 
(57) [Abstract) 

[Object] To provide a hollow fiber membrane module and a method of manufacture thereof, 
[such that the hollow fiber membrane module has] superior stability over long-term continuous 
operation and can be cleaned, and a structure wherein a uniform axial flow is produced without 
channeling, and without filling the container with the hollow fiber membrane at a high filling rate, 
for water treatment requiring a high rate of recovery. 

[Means for Resolving] A hollow fiber membrane module having a structure wherein a 
hollow fiber membrane bundle group, near the port communicating with the outer surface of the 
hollow fiber membrane established on the side of the container in one module container, comprises a 
space communicating with the outside of the cross section perpendicular to the axis and the center of 
the hollow fiber membrane bundle group; and in which there arc partitions for dividing the channel 
in the cross-sectional direction perpendicular to the axis of the hollow fiber membrane bundles; and 
in which a plurality of divisions is provided to a port communicating with the outer surface of the 
hollow fiber membrane disposed on the resin-fixed end of the hollow fiber membrane. 




[Claims] 

[Claim 1] A hollow fiber membrane module wherein a hollow fiber membrane bundle group 
is installed in a container, one or both ends arc fixed with resin, and [the module] comprising at least 
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one port A communicating with the inlet of the hollow fiber membrane, at least one port B 
communicating with the outer surface of the hollow fiber membrane disposed on the side of the 
container, and at least one port C communicating with the outer surface of the hollow fiber 
membrane established on the resin-fixed end of the hollow fiber membrane; wherein [the] hollow 
fiber membrane module comprises a partition forming a plurality of divisions in the channel in the 
hollow fiber membrane in a cross-sectional direction perpendicular to the axis of the hollow fiber 
membrane bundle group, and wherein the hollow fiber membrane bundle group installed in the 
container in the vicinity of at least one port B has a plurality of divisions, and space is distributed 
between the divided hollow fiber membrane bundles. 

[Claim 2] The hollow fiber membrane module, recited in Claim 1, wherein the port C 
communicating with the outer surface of the hollow fiber membrane established on the resin-fixed 
end of the hollow fiber membrane has a plurality of divisions and is disposed regularly. 

[Claim 3] The hollow fiber membrane module, recited in Claim 1 or 2, wherein the filling 
rate of the hollow fiber membrane is 40% to 80%. 

[Claim 4] The hollow fiber membrane module, recited in any of Claims 1 lo 3, having a 
structure wherein the length of the hollow fiber membrane which is not bonded and fixed is at least 
1 .01 times the length of the distance between the bonded parts of both ends and can oscillate. 

[Claim 5] The hollow fiber membrane module, recited in Claim 1, wherein the arrangement 
of the hollow fiber membrane bundles is in the form of a spiral in the cross-sectional direction of the 
hollow fiber membrane bundle group. 

[Claim 6] The hollow fiber membrane module, recited in Claim 2, wherein the plurality of 
ports C, communicating with the outer surface of the hollow fiber membrane established on the 
resin-fixed end of the hollow fiber membrane, is arranged in a spiral. 

[Claim 7] A method for manufacturing a hollow fiber membrane module wherein a hollow 
fiber membrane bundle group is installed in a container, one or both ends are fixed with resin, and 
[the module] comprising at least one port A communicating with the inlet of the hollow fiber 
membrane, at least one port B communicating with the outer surface of the hollow fiber membrane 
disposed on the side of the container, and at least one port C communicating with the outer surface 
of the hollow fiber membrane established on the resin-fixed end of the hollow fiber membrane; 

wherein the method for manufacturing the hollow fiber membrane module comprises: 

bundling hollow fiber membranes to form hollow fiber membrane bundles; 
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arranging and rolling into a cylinder the hollow fiber membrane bundles on a partition 
member for distributing the flow channels and a port distributing member for forming a plurality of 
pom in the resin-fixed end of the hollow fiber membrane, to form a hollow fiber membrane bundle 
group; 

distributing space between the divided hollow fiber membrane bundles by fixing the ends of 
the hollow fiber membrane bundle group with resin and cutting the fixed ends; 
forming regularly distributed axial channels; and 

forming a plurality of regularly distributed ports C on one of the fixed cads and forming a 
hollow fiber membrane open end on the other end* 

[Claim 8] The method for manufacturing a hollow fiber membrane module, recited in Claim 
7 S wherein the arrangement of the hollow fiber membrane bundles is in the form of a spiral in the 
cross-sectional direction of the hollow fiber membrane bundle group. 

[Claim 9] The method for manufacturing a hollow fiber membrane module, recited in Claim 
7, wherein the plurality of ports C, communicating with the outer surface of the hollow fiber 
membrane established on the resin-fixed end of the hollow fiber membrane, is arranged in a spiral. 
[Detailed Description of the Invention] 
[0001] 

[Technical field of the Invention] 

Hie present invention relates to a hollow fiber membrane module and a manufacturing 
method thereof used in water purification treatment of natural water such as river water, ground 
water, or the like, or in advanced water purification treatment for tap water. The hollow fiber 
membrane module attained with the present invention can be used in the field of water treatment, 
which requires long-term continuous operation at high rates of recovery and the restoration of 
module performance by physical cleaning or the like. 
[0002] 
[Prior Art] 

Recently, in the field of water purification treatment of natural water such as river water, 
ground water, or the like, purification methods applying membrane separation technology have 
become noteworthy as methods for replacing coagulation-sedimentation. Modules using hollow fiber 
membranes are widely employed for water purification because [such modules] can be installed in 
containers, regardless of the form of the container, and can be physically cleaned with ease. 
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[0003] 

Modules employed in water purification must have a module design with u high rate of 
recovery (rate of recovery = discharge ratio of permeate to feed water) in order for maximal recovery 
of feed water and for effective utilization. Also, in order for operation at a high rate of recovery, the 
upstream side of the membrane in the module is highly concentrated; moreover, in the case of a 
reverse osmosis membrane or nano-filtration membrane, the flow rate at the upstream side of the 
membrane in the module is very low and the linear velocity on the membrane surface becomes very 
low. Generally, in this situation, uniform distribution of the feed, without causing channeling and 
across the entire hollow fiber membrane surface, is difficult in the case of an external pressure-type 
module. When channeling occurs in the module, the membrane cannot be used effectively and the 
separation efficiency drops markedly. Also, when a highly concentrated liquid flows at very low 
speeds to the upstream side of the membrane in the module, foulant adheres and settles on the 
membrane's surface, the membrane surface contributing to separation becomes coated and 
deteriorates, and the separation capacity drops markedly. For this reason, a module design which 
eliminates both channeling and fouling is necessary for water purification treatment requiring a high 
rate of recovery. 
[0004] 

However, for conventional modules, a module design is used in which the hollow fiber 
membrane is given a uniform distribution and a uniformly distributed flow is developed within the 
module, by bundling the hollow fiber membrane at an extremely high filling rate in order to suppress 
channeling. Also used is a module design in which uniformly distributed flow is caused by creating a 
resistive element by fixing one end of [the hollow fiber membrane] to the container with resin and 
forming the other end of the hollow fiber membrane in a loop, 
[0005] 

In JP-S52-49987, JP-SS2-63179, JP-S54-5796, and JP-S63-1404 arc disclosed hollow fiber 
membrane modules having a module structure which is provided an axial flow, in which the hollow 
fiber membrane is rolled in a crisscross arrangement to form hollow fiber membrane bundles in 
order to suppress channeling, a tube is established in the hollow fiber membrane bundle, and flow to 
the central portion in a cross sectional direction of the hollow fiber membrane bundle is generated 
[0006] 
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Also, in JP-S61 -1 03503 and JP-H9-206563 are disclosed hollow fiber membrane modules 
wherein a plurality of hollow fiber membrane bundles are arranged within the container to form a 
hollow fiber membrane bundle group, with both ends fixed with resin. 
[0007] 

Also, in JP-H9-1 87628 and JJVH9-22044G arc disclosed hollow fiber membrane modules, 
wherein through holes are formed in the resin end portions fixing the hollow fiber membrane 
bundles, in order to supply raw water to the central portion in a cross-sectional direction 
perpendicular to the hollow fiber membrane bundles. Also, inJP-H9-lS762S and J P-M9 -220446 arc 
disclosed module manufacturing methods, as methods for manufacturing through holes in the resin 
end portions wherein a tube-shaped item or through hole mold is installed in advance and removed 
following the bonding of the ends of the hollow fiber bundles. 
[0008] 

[Problems to be Solved by the Invention] 

However, in a module in which the hollow fiber membrane is bundled at an extremely high 
filling rate, the hollow fiber membrane is easily damaged when the hollow fiber membrane bundles 
are inserted in the container and it becomes very difficult to manufacture the modules. Also, because 
of the low [amount of] space, the radial resistance to flow in the cross section of the hollow fiber 
membrane bundles becomes very high as module size increases and the treated water does not have a 
uniform radial distribution* As a result, channeling is promoted, the membrane is not effectively 
used, and separation efficiency becomes poor. Furthermore, in water purification requiring a high 
rate of recovery, the surface of the hollow fiber membrane as well as the gaps in the hollow fiber 
membrane are easily fouled because the upstream side of the membrane is highly concentrated, the 
transmission rate decreases, and long-term continuous operation becomes difficult. Also, in the case 
of physical cleaning of the foulant, the high filling rate of the hollow fiber membrane oppositely 
becomes a hindrance to cleaning and reduces cleaning efficiency. 
[0009] 

in a module in which a uniformly distributed flow is caused by creating a resistive clement 
by fixing one end of [the hollow fiber membrane] to the container with resin and forming the other 
end of the hollow fiber membrane in a loop, fouling occurs easily because of the concentrate which 
is highly concentrated at the looped part of the hollow fiber membrane end Furthermore, in the case 
of physically cleaning the foulant, the form of the hollow fiber membrane bundle group having loops 
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at one end is easily damaged and cannot be recreated. Also, a uniformly distributed flow is difficult 
to create in all channels from the feed portion to the concentrate outlet, in a module which is 
provided an axial flow, and in which the hollow fiber membrane is rolled in a crisscross arrangement 
in order to suppress channeling, a tube-shaped item is established in the hollow fiber membrane 
bundle, and there is flow to the central portion in a cross sectional direction of the hollow fiber 
membrane bundle. Fouling occurs easily due to the highly concentrated concentrate resulting from 
the presence of intersections oF the hollow fiber membranes in the direction of the flow. As a result, 
the transmission rate drops and long-term continuous operation becomes difficult. Furthermore, in 
the case of physically cleaning the foulant, the hollow fiber membrane, rolled in a crisscross 
arrangement, hinders foulant cleaning and discharge, and reduces the cleaning efficiency. 
[0010] 

In a hollow fiber membrane module wherein a plurality of hollow fiber membrane bundles 
are arranged within the container to form a hollow fiber membrane bundle group, having both ends 
attached with resin, foulant easily accumulates in hollow fiber membrane gaps in the hollow fiber 
membrane bundles, the transmission rate drops, and long-term continuous operation becomes 
difficult Also, foulant removal becomes difficult in the case of physically cleaning the foulant In a 
hollow fiber membrane module having a structure in which through holes are formed in the resin 
ends fixing the hollow fiber membrane bundles and feed water is supplied to the center portion in a 
cross-sectional direction perpendicular to the hollow fiber membrane bundles, the feed water is 
uniformly distributed in the vicinity of the plurality of ports formed in the resin ends, but uniform 
distribution becomes difficult in the downstream part in an axial direction of the hollow fiber 
membrane bundles and in the vicinity of the outlet port. Furthermore, in the manufacturing method 
for establishing the through holes in the resin ends, a tube-shaped item or through hole mold is 
inserted in the hollow fiber membrane bundles Tor forming the through holes, before fixing the 
hollow fiber membrane bundles with resin; and the tube-shaped item or through hole mold for 
forming through holes is removed afler the bonding and fixing of the hollow fiber membrane 
bundles. For this reason, the hollow fiber membrane is very likely to be bent and damaged. lathe 
case where the diameter and the gaps between the through holes are narrow (on the order of several 
millimeters, for example), the operation for inserting and removing the tube-shaped item or through 
hole mold in the hollow fiber membrane bundles is very difficult. 
[0011] 
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In water purification treatment requiring a high rate of recovery, the coumermeasures for 
channeling and foaling have mutually exclusive elements and it is very difficult to resolve both 
issues at the same time. 
[0012] 

The present invention was made to resolve the problems described above, and provides a 
hollow fiber membrane module and manufacturing method thereof, without filling the hollow fiber 
membrane to an extremely high filling rate, wherein the hollow fiber membrane can be inserted in a 
container without being damaged, and [the module] has a uniformly distributed flow without 
channeling even during operation at a high rate of recovery and allows for physical cleaning with 
superior expulsion of foulant during cleaning. 
[0013] 

[Means for Solving the Problems] 

The present invention is described below* 

(1) A hollow fiber membrane module wherein a hollow fiber membrane bundle group is 
installed in a container, one or both ends arc fixed with resin, and [the module] comprising at least 
one port A communicating with the inlet of the hollow fiber membrane, at least one port B 
communicating with the outer surface of the hollow fiber membrane disposed on the side of the 
container, and at least one port C communicating with the outer surFace of the hollow fiber 
membrane established on the resin-fixed end of the hollow fiber membrane; wherein [the] hollow 
fiber membrane module comprises a partition forming a plurality of divisions in the channel in the 
hollow fiber membrane in a cross-sectional direction perpendicular to the axis of the hollow fiber 
membrane bundle group, and wherein the hollow fiber membrane bundle group installed in the 
container in the vicinity of at least one port B has a plurality of divisions, and space is distributed 
between the divided hollow fiber membrane bundles. 

(2) The hollow fiber membrane module, recited in (1), wherein the port C communicating 
with the outer surface of the hollow fiber membrane established on the resin-fixed end of the hollow 
fiber membrane has a plurality of divisions and is disposed regularly. 

(3) The hollow fiber membrane module, recited in (1) or (2), wherein the filling rate of the 
hollow fiber membrane is 40% to 70%. 
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(4) The hollow fiber membrane module, recited in any of (1) to (3), having a structure 
wherein the length of the hollow fiber membrane which is not bonded and fixed is at least 1 .01 times 
the length of the distance between the bonded parts of both ends and can oscillate, 

(5) The hollow fiber membrane module, recited in (1), wherein the arrangement of the 
hollow fiber membrane bundles is in the form of a spiral in the cross-section direction of the hollow 
fiber membrane bundle group. 

(6) The hollow fiber membrane module, recited in (2), wherein the plurality of ports C, 
communicating with the outer surface oFthe hollow fiber membrane established on the resin-fixed 
end of the hollow fiber membrane, is arranged in a spiral, 

(7) A method for manufacturing a hollow fiber membrane module wherein a hollow fiber 
membrane bundle group is installed in a container, one or both ends are fixed with resin, and [the 
module] comprising at least one port A communicating with the inlet of the hollow fiber membrane, 
at least one port B communicating with the outer surface of the hollow fiber membrane disposed on 
the side of the container, and at least one port C communicating with the outer surface of the hollow 
fiber membrane established on the resin-fixed end of the hollow fiber membrane; 

wherein the method for manufacturing the hollow fiber membrane module comprises: 
bundling hollow fiber membranes to form hollow fiber membrane bundles; 
arranging and rolling into a cylinder the hollow fiber membrane bundles on a partition 
member for distributing the flow channels and a port distributing member for forming a plurality of 
ports in the resin-fixed end of the hollow fiber membrane, to form a hollow fiber membrane bundle 
group; 

distributing space between the divided hollow fiber membrane bundles by fixing the ends of 
the hollow fiber membrane bundle group with resin and cutting the fixed ends; 
forming regularly distributed axial channels; and 

forming a plurality of regularly distributed ports C on one of the fixed ends and forming a 
hollow fiber membrane open end on the other end* 

(8) The method for manufacturing a hollow fiber membrane module, recited in (7), wherein 
the arrangement of the hollow fiber membrane bundles is in the form of a spiral in the cross-section 
direction of the hollow fiber membrane bundle group. 
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(9) The method for manufacturing a hollow fiber membrane module, recited in (7), wherein 
the plurality of ports C, communicating with the outer surface of the hollow fiber membrane 
established on the resin-fixed end of the hollow fiber membrane, is arranged in a spiral. 
[0014] 

With the structure as in (1), patches do not occur in the radial flow in the module, the axial 
liquid flow becomes a nearly uniformly distributed flow, and the uniformly distributed flow in the 
feed portion (port B or port C) can be sustained up to the concentrate discharge port (port C or port 
B). 

[0015] 

The hollow fiber membrane in the present invention is a hollow fiber separation membrane 
and no particular limits apply to the membrane material, membrane structure, and membrane 
dimensions. For example, [the membrane] may be an asymmetric membrane of cellulose acetate or 
polyamidc, or a composite membrane of polyamidc or polysulfonc. 
[0016] 

The filling rate of the hollow fiber membrane bundles in the present invention is defined with 
the following formula. The filling rate is 40 to 80%, and preferably 50 to 65%. 
Filling rate (%) = (hollow fiber membrane outer diameter xjt/4 * number of hollow fiber 
membranes) / area oFthe narrowest cross section perpendicular to the axis of the container>100 
[0017] 

The resin in the present invention is not limited so long is it can form a fluid-tight seal for the 
hollow fiber membrane. For example, thermosetting resins such as polyurcthane resin, epoxy resin, 
silicon[c] resin, or the like can be used; thermoplastic resins can also be used as necessary. 
[0018] 

The hollow fiber membrane bundle in the present invention may comprise a plurality of 
bollow fiber membranes bundled in the same direction, preferably comprises a bundle of several tens 
to several hundreds of hollow fiber membranes, and more preferably comprises a bundle of 50 to 
200 hollow fiber membranes. 
[0019] 

The hollow fiber membrane bundle group in the present invention is a structured body 
comprising a port partition member for collecting a plurality of hollow fiber membrane bundles and 
dividing the channel, and a port dispersing member for making a plurality of divisions in the port C, 
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which communicates with the outer surface of the hollow fiber membrane disposed on the resin- 
fixed end of the hollow fiber membrane. In the cross-sectional direction perpendicular lo the axis of 
the hollow fiber membrane bundle group, the arrangement of the hollow fiber membrane bundles is 
not particularly restricted, but is preferably a regular arrangement, and more preferably a concentric 
circle, spiral, or honeycomb core arrangement Also, there is preferably a space communicating as 
Far as the center portion in a cross-sectional direction perpendicular to the axis of the hollow fiber 
membrane bundle group, in the vicinity of at least one port B communicuting with the outer surface 
of the hollow fiber membrane established on the side of the container. 
[0020] 

The partition member in the present invention forms regular intervals in the hollow fiber 
membrane bundle and is not particularly restricted if it has a structure which divides the channel. For 
example, it is possible lo use a partition sheet member 7, 12, shown in Figure 4, comprising a wavy 
sheet and flat sheet bonded and heat-fused [together]. The constituent material is not particularly 
restricted if it is a material which adheres to the resin used in module bonding such as urcthane resin, 
epoxy resin, or the like, has no clutton, docs not damage the hollow fiber membrane, and is not 
easily soiled by foulant; examples include polyethylene, polypropylene, polyvinyl chloride, 
polyester, polysulfonc, polycthcr sulfonc, fluororcsin, and the like. 
[0021] 

The spiral arrangement in the present invention, noted in (5), (6), (8), and (9), is not 
particularly restricted if it comprises an arrangement with the hollow fiber membrane bundles 
spiraling out firom the center of the axial cross-section of the container; [the arrangement] preferably 
is expressed in polar coordinates (r, B) on the axial cross-section of the container with the origin 
being the center of the axial cross-section of the container, where the path on the arrangement of the 
axial cross-section of the hollow fiber membrane bundles and the path on the arrangement of the 
axial cross-section of the port C are r=a0 K ap (constants a, % and fc are real numbers), and more 
preferably is a parabolic spiral arrangement where k=l/2. 
[0022] 

Described in (2) in the present invention, the port C, communicating with the outer surface of 
the hollow fiber membrane established on the resin end which fixes the closed end of the hollow 
fiber membrane, is a raw water feed port for the module or a concentrating port for concentrate 
drainage; [the present invention] comprises at least one [port]. Preferably a plurality of ports 
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comprise a regular, equivalent arrangement. More preferably, [Ihe arrangement is) a concentric 

circle, spiral, or honeycomb core arrangement. 

[0023] 

The length of the hollow fiber membrane which is not bonded and fixed in the hollow fiber 
membrane bundles in the present invention is at least 1.01 times, and preferably at least 1 .05 Limes, 
the length of the distance between both bonded parts; the structure is such that the hollow fiber 
membrane can oscillate within the container* The hollow fiber membrane can thereby oscillate 
during water purification treatment and the adhesion and accumulation of foulant on the surface of 
the hollow fiber membrane and in the gaps in the hollow fiber membrane can be suppressed* 
[0024] 

[Modes of Embodiment of the Invention] 

The details of and manufacturing method for a hollow fiber membrane module, based on an 
embodiment of the present invention in the drawings, are described below. Figure 1 shows a hollow 
fiber membrane module in the present invention, Figure 2 shows a cross-sectional view of the 
vicinity of the feed port, and Figure 3 shows a cross-sectional view of the concentrating port at the 
bonded end, 
[0025] 

As shown in Figure 1, the hollow fiber membrane module in the present invention comprises 
a container 1 having a feed port 51 through which feed water enters, a hollow fiber membrane 
bundle group 13 installed in the container 1, and a cap 2, 3 for discharging treated permeate and 
concentrate. As shown in Figure 4, the hollow fiber membrane bundle group 1 3 comprises hollow 
fiber membrane bundles 4 installed with [sic] a partition member 7 and port dispersing member 1 2 
and bundled [together]. The hollow fiber membrane bundle group in the vicinity of port 51 
comprises a space 8 communicating between the central part and outside of the cross-section 
perpendicular to the axis of the hollow fiber membrane bundle group, and a partition member 7 
forming a plurality of divisions in the channel in the direction of the cross-section perpendicular to 
the axis of the hollow fiber membrane bundle group. The distributed channel 9, with a plurality of 
divisions, is distributed regularly as shown in Figure 2, The hollow fiber membrane bundle 4 is 
installed such that the length of the hollow fiber membrane which is not bonded and fixed is at least 
LOS times the length of the distance between the bonded parts of both ends, and has a structure such 
that it can oscillate within the container 1. The permeate fiows out via the permeate port 53 of the 
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hollow fiber membrane part fixed with resin 5 and having an opening; the concentrate is discharged 
via the concentrate port 52, with a plurality of divisions and ends sealed with resin 6. Figure 3 shows 
a cross-sectional view of the distributed concentrate port 52 area. 
[0026] 

An example of the method for manufacturing the hollow fiber membrane module in the 
present invention is described below. The hollow fiber membrane module has the hollow Fiber 
membrane bundles arranged in valleys of the partition member 7 and port dispersing member 1 2; the 
aggregate of the hollow fiber membrane bundles which has a sheet-like form is rolled to form the 
hollow fibermembranc bundle group 13, At this time, because the port dispersing member 12 forms 
the inlet area of the concentration port in the rcsin-Ilxcd end, the manufacturing process can be 
simplified by sealing part of the space, separated by the wavy sheet and flat sheet, with resin in 
advance. The resin at this time is not particularly restricted if it is the same as the resin fixing the 
ends of the hollow fiber membrane. The rolled hollow fiber membrane bundle aggregate 13 is 
inserted in the container 1, the molds 14, IS arc installed on both ends, and both ends of the hollow 
fiber membrane bundle group arc permeated with resin using the centrifugal adhesion method, pot 
bonding method, or the like, and bonded and fixed. The port dispersing member 1 2 is also permeated 
with resin, bonded and fixed at the same time. After the resin is cured, the molds are removed and 
surplus parts are cut off. At this time, a partitioned space, divided by the wavy sheet and flat sheet of 
the port dispersing member 12 in the resin end on the closed end side of the hollow fiber 
membranes, forms a plurality of through holes in the resin end. 
[0027] 

A hollow fiber membrane module, which can have a uniformly distributed flow in all the 
fluid channels from the raw water feed to the concentrate outlet, is attained with the manufacturing 
process described above. 
[002S] 

[Embodiments] 

The present invention is described below concretely using the embodiments, but the present 
invention is not restricted thereby* 
[0029] Embodiment 1 

A hollow fiber membrane bundle was formed by bundling 150 polyamide nano-filtration 
hollow fiber membranes (hollow fiber membrane outer diameter 300 (im, hollow fiber membrane 

- 39 - 

PAGE 39158 ■ RCVD AT 5/15/2006 10:41:28 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/21 * ONIS:2738300 * CSID704 927 0485 > DURATION (mm-ss):17-28 



MRy-15-200&(M0N) 10: d8 HAMMER * HflNF. PC 



(FflX)70d 927 0d85 



P. OdO/058 



inner diameter 200 um); 32 hollow fiber bundles (4800 hollow fibers in total) were arranged on a 
vinyl chloride partition member (axial length 1 5 mm) and a port dispersing member with the end 
scaled with resin; [this] was rolled to prepare a hollow fiber membrane bundle group. This hollow 
fiber membrane bundle group was inserted in a cylindrical polycarbonate container in such a manner 
that the length of the hollow fiber membrane not bonded and fixed in hollow fiber membrane 
bundles became 1.05 times the distance between both bonded ends. The filling rate was 53%; both 
ends were centrifugally bonded with cpoxy resin and surplus parts were cut ofTto prepare a hoi low 
fiber membrane module. Using this module and a calcium chloride aqueous solution with a 
concentration of 500 ppm, the linear velocity dependency of the extraction ratio of calcium chloride 
was measured under the following conditions: feed pressure 3 kg/cm", temperature 25 degrees 
Celsius, and pl-1 6. As shown in Figure 6, the extraction ratio in the low linear velocity range (at 2 
m/min) was 0.9. At a linear velocity of 2.5 m/min or greater, the extraction ratio was nearly constant. 
Extraction ratio = (extraction ratio in the module) / (extraction ratio of the hollow fiber membrane) 
Linear velocity = (feed water flow rate + concentrate flow rate) 111 (cross-sectional area of the space 
perpendicular to the axis of the container) 
[0030] 

Using the hollow fiber membrane module 1. in Embodiment 1, continuous operation was 
performed at a rate of recovery of 80% at tap water pressure (2.0 to 2.3 kg/cm 2 ), with Otsu city tap 
water passed through an activated carbon filter (Advantcc, TCC-W1SOCO), During the period of 
continuous operation, cleaning was not performed and operation was performed at a constant rale of 
recovery. The transmission rate during continuous operation varied as shown in Figure 7; the 
transmission rate ratio after 48 hours and after one month was 0.95; and the drop in transmission rate 
was very slight 

Transmission rate ratio = (transmission rate after one month) / (transmission rate after 48 hours) 
[0031] Reference example 1 

Using the same hollow fiber membrane and cylindrical container as in Embodiment 1 , 6900 
hollow fiber membranes were bundled together; and with a filling rate of 77%, a hollow fiber 
membrane module was prepared without the use of the partition member and the port dispersing 
member. Using this module and a calcium chloride aqueous solution with a concentration of 500 
ppm, the linear velocity dependency of the extraction ratio of calcium chloride was measured under 
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the following conditions: feed pressure 3 kg/cm 2 , Temperature 25 degrees Celsius, and pH 6. As 
shown in Figure 6, the extraction rate in the low linear velocity region (at 2 m/min) was 0,7. 
[0032] 

Using the hollow fiber membrane module 1 in Reference example 1, continuous operation 
was performed at a rate of recovery of 80% at tap water pressure (2.0 to 2,3 kg/cnr), with Otsu city 
tap water passed through an activated carbon filter (Advantcc, TCC-W1SOCO), During the period 
of continuous operation, cleaning was not performed and operation was performed at a constant rate 
of recovery. The transmission rate during continuous operation varied as shown in Figure 7, the 
transmission rate ratio after 48 hours and after one month was 0.65; the transmission rate dropped 
greatly. 
[0033] 

Reference example 2 

Using the same hollow fiber membrane and cylindrical container as in Embodiment 1 , 4750 
hollow fiber membranes were bundled together, and with a filling rate of 53%, a hollow fiber 
membrane module was prepared without the use of the partition member and the port dispersing 
member. Using this module and a calcium chloride aqueous solution with a concentration of 500 
ppm, the linear velocity dependency of the extraction ratio of calcium chloride was measured under 
the following conditions: feed pressure 3 kg/cm*, temperature 25 degrees Celsius, and pH 6. As 
shown in Figure 6, the extraction ratio in the low linear velocity region (at 2 m/min) was 0,3, 
[0034] 

Tabic 1 shows a listing of the results from Embodiment 1 and Reference examples i and 2. 

[0035] 
[Tabic 1] 





Extraction rate ratio at a 2 
m/min linear velocity 


Transmission ratio during 
continuous operation ut a tap 
water rate of recovery of 80% 


Embodiment i 


0.9 


0,96 


Reference example 1 


0.7 


0.65 


Reference example 2 


0.3 
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[0036] 

[Effects of the Invention] 

In water purification of natural water such as river water or ground water, or advanced water 
purification of tap water, and particularly in the field of water purification where long-term 
continuous operation at a high rate of recovery is required, the hollow fiber membrane module in the 
present invention generates a uniformly distributed flow from the feed to the concentrate discharge 
outlet without causing channeling even in the case of operation at a low linear velocity within the 
module, allows the recovery of membrane performance through physical cleaning or the like, can 
efficiently use the membrane and raise the separation efficiency, and can make possible continuous 
stable operation while suppressing the adhesion and settling of foulant and without markedly 
reducing the transmission rate. Also, during cleaning, [the present invention] creates a uniformly 
distributed flow in the cross-section petpendicular to the axis of the hollow fiber membrane bundles, 
which are the cleaning medium, and can easily discharge foulant removed by the cleaning effects* 
[Brief Description of the Drawings] 

[Figure 1] is a conceptual drawing showing an example of the hollow fiber membrane 
module relating to the present invention. 

[Figure 2] is a cross-sectional view at line A-A* showing an example of the feed water 
partition area in the vicinity of the feed port. 

[Figure 3] is a cross-sectional view at line B-B f of the resin-fixed portion having a port with 
multiple divisions. 

[Figure 4] is a descriptive diagram of the hollow fiber membrane bundle group and the 
method of manufacture thereof. 

[Figure 5] is a conceptual drawing showing an example of the hollow fiber membrane bundle 
group installed in a container or mold. 

[Figure 6] is a graph of the linear velocity dependency of the extraction ratio. 

[Figure 7] shows the results of continuous operation at an 80% rate of recovery of lap water. 
[ Explanation of the Reference Numerals] 
1 Container 

4 Hollow fiber membrane bundle 
5, 6 Resin fixation 
7 Partition member 
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8 Communicating space 

9 Distributed channel 

1 1 Resin sealed portion 

1 2 Port dispersing member 

13 Hoi low fiber membrane bundle group 
14,15 Mold 

51 Feed port (port B) 

52 Concentrate port (port C) 

53 Transmission port (port A) 
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Figure 6 
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RECEIVED 

CENTRAL FAX CENTER 

MAY 1 5 2006 

EXHIBIT A 

Attorney Docket No, 2000 + 16 . 

. PATENT 

• IN THE- UNITED. STATES PATENT AND TRADEMARK . OFFICE • " , 
In re Application of-: 

Runkle, eC .«i. . • Ar. 5 .Uni C :, i732 

serial No. 09 /6 5 X f .24. 3 ;. • . . , Examiner: S . Scalcovici 

Filedr May, a, 2001 . 

For :.-. HOLLOW FIBER' "MEMBRANE CONTACTOR ' • 
• AND '.METHOD FOR MAKING SAM2: ■ 

DECLARATION 1 PNDHR ROLE 132 



. I, Charles J. Rimkle,; declare: ' ■ 
• ■ 1. 1 am a, named Invor.tor .in:.Ch e " above c&ptibnad application. 

. .. 2* I am also a named inventor in U.S. Patent Numbers 
• 5,185,832 (Mancusi at ii) s;2B4/564 - fHuems et al) • cited against 

the. ■ above ' captioned Application -.. ' ; " 

3. In the instant application; -Paper Wo. 6,. page 4, 
paragraph 9, and page- 6, paragraph 12. the Examiner states; , 

it ahould be noted that Mancuai <?e al ('8325 
■specifically teach ..potcing of the- tiabe-stieett© to the 
• interior of the housing (see col.. s # ' lines 22-27K* 

4. The Examiner's interpretation of that portion of Mancuai 
et al is incorrect, 
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S- .the- portion 'bf.Wancuai al cited by* Che Examiner 
states: 

: Iti^ f h 4 bundle is-installed in^rhe housing, chetube^ 
' S C fi/ 3 i ^re). sealed to the interior of the housing, 
^ P ?! i \ iVely p f cvcnt £luid between Che shell side 

and the lumen side without passage through the mesibrane " 



6. That portion does' not .refer to "potting ithe structure and 
.the shell together,- 



'?.. That. port ion refers- to the. use': of o- rings, to form .a .seal 



3 T . The- portion of Mancusi et alcitcd by the Examiner and. 
oot out in Paragraph 5 above appears in Huang et ai at column.. 9... 
lines xi-is.." 

" . therein, it is vet at ed that the,- "bundle- is . "sealed" to 
the "houoing." 

10. In that passage,: "sealed' refers to . the uce of o-rings. 



11. At Huang ot al, column 21. lines S8-S1 and Figure S, it 
• is shown that "sealing- refers to o-rings. 

I hereby declare that all statements made -herein of ray own 
knowledge, arc true and ..that all statements made on -information and 
belief Bre believed to be true; and that these stataments were made 
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with the knowledge that willful .false statements and the like so 
inade are punishable by tine or imprisqntneat, or both, under Section 
10D1- of Title IS of the united States Code/ and that such, .willful 
faloe statements may. jeopardize the validity of the application or 
any patent issued thereon. ■ 

. Respectfully submitted, 
Cawirlee J- -Run-fcle 
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The opinion today w-i apx writtwa for 

publication »nd.i9. not binding psr*c*dent oi th« 9o*r3v* • 

. £ECElVjEI> JAN 3 12Q05 



UNITES STATES PATENT AND TRADEMARK OFFICE 



BEFORE THE BOARD OF' • PATENT AP PEALS 
AND INTERFERENCES . . 



■ £fl Ptutifr CHARLES J, R0MKC.Br 
AMITAVA SENGOPTA, and TONY R- VlDO 



MAILED 

JAN 1 7 2005 



Appeal No. 2004-2240 
Application. No/ 09/B51V242 



ON BRIEF 



Before PAK, .KRAT3, and,PAVJLIKOW$kl r Admin i.^r^j,^ Pj>r »^ ^ 
KRATZ, Mminifltr*t:lve 'Pat^nr juA^. . . 



■ BBffiW, TP THE EXflMTNSB. 
Upon a careful, review of the record in this appeal, we 
determine that. this application .is not in condition for a 
decision at this: time,.' Accordingly, pursuant to our authority 
.under 37. CFR S 41,50 (a) (l^t effective Sept! . .13, 2004.; 65 Fed. Reg. 
49360 (Aug. 12, .2004); 12S6 Off . Gaz, Pat . . Off ice 21 '{Sept. 7, 
2004)) / wo remand this -application to the jurisdiction of the 
examiner for action consistent with our remarfca below. 

■ Appellants' invention relates to 5 method for making a 
hollow fiber membrane contactor wherein a hollow fiber fabric is 
wound around a center tube <md the. tube and fabric are potted 
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..together to. form a' iwitizecl otxucturB,. Thereafter* the* unitized' . 

.• structure is placed In' a. shell and the structure and shell are ' 

• riiold-pDttcd tog other via the injection of a . potting' material , into 

a. space between the structure and shell- A- further understanding 

of the invention Ci^n be .do rived from a- reading of exemplary 

claims ' 1 end 21, reproduced .in an Appendix -to! aippollahts* brief* 

. Th'o prior art -references of r.ocbrd relied; npon. by the . 

examiner in rejecting the appealed claims, are:. . 

Sikson at al. (Blkson) 4,800,019 Jon, 24, 1989 

Caskoy -et al- .(Caskey) . 4,9Si/7£0 . Occ. 09, 1990 

. Mancusi et. al.- (Maricuai) • 5 r .lBG,B32 Feb. i0> 1993 

Huang et al- (Huang.) 5,284,534 / Feb- 0B, 199'! 

Claims. l f 2, ' 4, 5, V 19 ;:and: 20 -stand rejected "under 35: UiS.'.C. 

: 5-.103(aJ as .toeing- ■unpatentable aver...Mancusi : in viaw.of aifcsqn:' 

Claims 16-18 atand rejected under" .35 § 103(a) as being 

unpatentable over Mancuai in., view o< Biles on and. key* Claim* 

.1, 2, 4., 5, 1$ and - X8-2.0 . stand rejected under 35. 0".S-C. S 103(a) 

as being unpatentable over Huang, iin view of .'Manc'cai and. Bikson- 

Claim ;17 standi rejected under 'SS'.-Q.S.Cv S 103 [aj as.'. being 

unpatentable over Huang in view of -Mancuai, ailcson and Caskoy, 

claims 21-23, 27 and 2 B stand rejected under 35 0,5. c. $ 103U> 

as being unpatentable, over Mancusi in view : of Bikson- and allagod . 

. admitted prior art* Claims 24-26 atand rejected under 35 U*S.C. 
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S 103 {&) as being unpatentable over Mancuai -in view of Bikson, ' 
Caskey and aXlcgod-actrnitteci prior art.. Claims 2-1-24- arid 26-2B 
. stand rejected under- 35 O..S,C. 5 103 (a) as '.being unpatent*ible 

avor- Huang , in view of Mancusi, Bikaon and alleged .admitted prior 
; art.' Claim 25 stands rejected under 35^ U. S.'C. S 103 (a) as being 
unpatentable ovar Huang in view of'Mancimi, Bikson, Caakey and 
alleged. admitted prior. art-. 

Two .pivotal issues relative to- adl'-of^J^o^rejactierL* •;■ 
. : advanced by the .examiner' that, have been ; raided pn, -this.-. appeal ' ■' 

are: (1) whothor ..or not Mancusi reasonably- discloses or suggests' " 
the uao o£ two porting steps; :&jid, (2) . whether or not Mancusi 
together with Bikson teach or suggest a second pocting step 
involving a. mold-potting o£ the shell-, and ; unit i«di structure 
{previously potted ^fabric and 'tube dtructure) : era: an obvious. \ 
.. option to one ;ot ordinary a kill in the art- ■ 

However, in applying Mancusi to the . claimed subject matter/ 
/'the examiner appears, to" have, confusingly . referred to. portions of 
several separate options for forming, a cartridge! disclosed in tie- 
patent without fully explaining ho v" each of those separate 
embodiment 3 of Mancusi considered alone/ or in. combination with 
Bikson, teach or suggest the claimed process including two 
potting steps reasonably corresponding to appellants.' claimed 
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• potting steps. For example, we notes that Mancusi [column 9 , 
linos '53-55)' d distinction between /cartridges that are 

cast-in-plece into a .module and ..-those that <ftre inserted into a 
•preanurc housing. 1 

Concerning the fabrication of cast-in-place modules, Mancusi 
(column 9 P line .-63" through column 10,. lino 26) teaches thiita 
bundle (03 prepared abovo) is. inserted into' a cast-in-place 
housing , and . the bundle eheli are -sealed with a potting cup clamped 
over the houoing ends. : The examiner should determine whether or 
/not that sealing atcp in. forming the cast-in-placei module 
f corresponds; to/or would-.have suggested theVclainod mold-potting 
step.tb one of ordinary -skill *ln:.the -arc.!. Theh^.- the examiner, 
should £ lirther determine whether ox. iiot . the. bundle employed in- 
making that caat-'inr-pTace. module - of Mancusi would, have been 



V In. contrast to forming caat-in-piaco .modules, . Kancusl 
(column 10/ linen : 41--60)/.teaches'that' relatively large cartridges*, 
should be pottod by forming end seals for the bundle ends 
concurrently with , a' winding, step without employing a subsequent 
potting step*- For that embodiment, the examiner "should further • 
explain (to the extent the examiner maintains the rejection after 
remand based, on that ambodiment) how Mancusi in combination. with 
Bifcaon's teachings respecting- the use of molds in potting and 
sealing bundlo ends prior to installing the hollow fiber bundle 
into an enclosure would have reasonably suggested to one of 
ordinary a kill in the. art using a second mold-potting step, as 
appellants' claim,- for potting. the structure and shell together* 
Soft column 4, lino 48 through column 9, line 36 of Bifcson, 
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understood -by one of ordinary okill in the art as including a 
potted bundle that ww foraied by .winding a hollow fiber, fabric 

• around a tube and «ub0bqu«nt potting thoreo'f.'a* described' above'- 
InMancuai (column B, line 44 . through ..column 9, line. 4). .'if 30, 

.the examiner should. explain. how that, east-iri-place manufacturing 
method cor re;*pondc to appellante' claimed- -method., (aoo at 'least 
claim 1) on a clalm-by-claim basis- to rhe extent the clsimig arc 
separately argued. 

In addition, .wo note' -that "notwithstanding, appellants' 
numerous romaxks and - reliance on a declaration of Charles J, 

{ Rankle in both .the-. brief (pages 21 and. 22, and Exhibit A], arid 

. the reply Sriet [pages. 10 , 18. and-' 19 J > the examiner, has failed to '*...'•"• 
.^^^^^^^^Jtjdec^ appellants' 

■ remarks concerning >h^t ..declaration, to ^ho : answer. 

• Secpridary considerations of • obviousness; .such as the Rurikle! 
declaration, when entered into the record, must" be considered by 
the examiner. 5^ gighflrd'aan-Vicka Inc. v. nnH^hn ^ . 123 p,3d 
1416, .1483, 44 USFQ2d 1181, 11BS (Ted. dir. 1997)-; 2£2 ajj^ 

stratgrigx, ingi y j i - aoffOTulp- CAn a^ 713 F.2d 1530, iS3H, • 21B. ospq 

871, 879 (Fed. Cir, 19S3) . However, on this record, the examiner 
ha ^ nofc apdci ficaii y addressed i n t he answer to appellant 3 r 
declaration (mentioned both' in the brief and the reply brief as 
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.. noted , above*; ' see the answer "in 'Lt* entirety).. The answer should 
reflect that appellant's' arguments arid any entered evidence' 
■ relied upon were weighe d Against the :-. oxaminer/,^ evidence of 
abvi ^Wne aq- IXLJoL<kLUua:>. 977 F,2d 1443, 14 45, 24 V5PQ2d 

1443, 1444 ' [Fed. Cir. 1992); •In'rw Pias^e^ 745 P. 2d" 1468, 1472, 
' .223 USPQ 785, -765' (Fed'. Cir. 159 1 4 1 : and in rr» • nf»h n ,r_t - 531 F.2d 
.1048, 1052, . 189 OSPQ 143, 147. (CCPA .1976) . 

Accordingly,, we remand this application to. the jurisdiction 
of the cxaaitiner £dr - a. thorough and careful- consideration of the ; 
Otters discussed above, in a Supplemental Examiner* a- Answer 
should any of the rejections '• be : maintained. . 

>ursuanf to tho provisions- 6£':37, ; CFR § 41.50 (a)(2) {effective 
5apt.-13., 2004,-'. 69. Fed- .. Beg. 4996.0 (Aug. 12; 2001:1; 1286 Off..' 
_.Gaa- . Pot v Office 21' : {'Sept. 20Q4) ).,. . appellants are required, to. 
.timely respond to any supplemental examiner's* answer issued in : 
response to this . remand- As stated, in this, rule, appellants muat . 
..exercise one of • tho two following two. .options to- avoid aoontg 
' dismissal of th<= appeal as to the claims involved in the remand.: • 
[I) request that prosecution: be reopened before the examiner by 
filing a reply, under Rule 111 with or without amendment "or 
evidence or .(II) requoat that the appeal be maintained by filing 
a. reply brief as provided in.S 41.41. / - 
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Page 7 



This application/ by. virtue of its "* special*' atatuo, 
requires ah irnmadiate action ;.'.afi£ WEE "5" 7QB;.tii CD) (8th ed. , 
Rev, 2, &&y p* .700-126) . It i5 important that the: Board of 

Patent Appals and Xnterfereneea bo promptly informed of any 
action affecting tho appeal in this application.. ^ 

BEBaanRn ■' 



A/jU 




^CHC3KG- F.^PAK • • • • 

Administrative Patent Judge- 




■ PSTER F* KRATZ';; 
Administrative. Patent Judgo 



BEVERLY A. PAWI.rKOW5KI 
Administrative Patent Judge 
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X Related Proceeding Appendix 



Date 



Proceeding 



January 7, 2005 



March 29, 200S 



Way 18 r 2005 



May 26, 2005 



July 28, 2005 



September 28, 2005 



Appeal No. 2004-2240, Application No. 

09/851, 242 f On Appeal case Remanded to Examiner' 

Supplemental Examiner's Answer, Paper No. 
03/08/2005 

Reply Brief to Examiner's Supplemental Answer 
under § 41.41 

Applicant's Pile a Supplemental IDS, Pursuant 
to Rules 56 & Bl 

The Examiner reopens prosecution based on the 
Supplemental IDS, makes action final. 

Applicant files a request for reinstatement of 
the appeal with a supplemental Appeal Brief in 
Accordance with 37 CPR 41.31. 



December 13, 2005 



January 4, 200s 



Notification of Non-Compliant Appeal Brief (37 
CPR 41.37) 

Applicant re-files a request for Reinstatement 
of the Appeal with an Amended Supplemental 
Appeal Brief in Accordance with 37 CPR 41.31. 
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